Concomitant short- and long-duration response to levodopa in the 6-OHDA-lesioned rat: a behavioural and molecular study.
The long-duration response (LDR) is a sustained improvement in parkinsonism due to chronic levodopa therapy and lasts after discontinuation of treatment. We have investigated the molecular changes that underlie the LDR in rats with a unilateral 6-hydroxydopamine (6-OHDA) lesion. Animals were treated for 22 days with levodopa or saline. Forelimb akinesia was evaluated prior and following a test dose of levodopa. Rotational behaviour was weekly evaluated. Levodopa induced an improvement in the parkinsonian limb akinesia that lasted for 48 h after withdrawal. A shortening in the duration of rotational behaviour was observed. After 3 days of washout, levodopa treatment maintained elevated striatal preproenkephalin mRNA expression, also inducing an increase in preprodynorphin (PDyn) and dopamine D-3 receptor mRNAs, but without any modification of the adenosine A(2A) mRNA expression induced by 6-OHDA. Levodopa reversed the lesion-induced increase in the expression of cytochrome oxidase mRNA in the subthalamic nucleus and glutamate decarboxylase mRNA in the pars reticulata of the substantia nigra. After 7 days of levodopa washout, the molecular markers show a decline in the basal ganglia evolving towards the parkinsonian state, being statistically significant for the striatal PDyn mRNA. This study characterizes the concomitant presence of the short-duration response and LDR to levodopa in the 6-OHDA model of parkinsonism and shows that the molecular changes induced by levodopa in the basal ganglia are not permanent and that this reversal after levodopa washout may be responsible for the gradual motor deterioration that characterize the LDR.